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This application is acontinuation of applicati& Ser. No. 
W/389,902 filed Aug. 4,1989, MIW @mdortecL 

Present invention relates to a fatty acid @xnpo@ion 
comprising at Icast 80% by weight d omega-3 polyunsatu- 
rat fatty acids, wherein at least TSsti by w&ghtoftbe total 
fatty acids comprise omega-3 (afl-z)-S,8,11,14”17-eicosap 
entaenoic acid (EPA) C 20~5 a@ (all-z)-4,7,~~,o,r3,r6,19- 
docosahexaenoic acid (DIM) C 26. 

PELD OF -ON 
C!ardiovas& diseases .leading $0 Forbid&y a+d prema- 

ture mortality is related to sever& risk factors such as 
hypertension, hypertriglyceridernia. hypdKd~~WoIed& 
high i&cd platelet aggregaticm and a&g to recent 
fitdings. a high ac@ityof the blood c~agulatiqn factor W 
phospbolipid compkx. Ova the last’ tbne de&es aatihy- 
put~sive drugs have ccmnibuted to tbt declinb in cftrdio- 
vascular disease-related morbid&y and mort&ity. There is 
however heightened concern about side se&? @Ed toxic&y 
asson’ated with the cmreut antih~tve.rbempy, espe 
cially in the mild hypertensive patie& -There are RZRI& 
indicfsting that alttloll~ the plasently used antitWpafwlSiVC 
agents are efficient in reducing blood pre?ure t& pulse rate 
is coincidcntslly enlarged; Thus there is a need for a &og 
with fewer adverse effects for the trqument of &pertensior~ 
It would be particurarly advantugexrus if such B drug could 
be used for the simultaneous -tint, of aI? the above 
mentioned multiple risk factors ass&aEd v&b csrdiovas- 
cubr diseases, which is generally not the c&e with the 
curen?.ly available antih~pei%e@ive drugs. 
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Dwing the last decade ntmvxoes publications have 
appeared which report that v&&us d&Q Es> oil plqam- 
tions containing omega-3 polyumatixated f5tty ~k-idiis have 
an effect on serum chol&fxol &xl b~~,~~~~ aggrega- 4o 
tion. The mechanisms snggesred for these e&cts often 
center around the prostanoid system. Thus theie is some 
information on how dietary fait oils alrer ti& excretion of 
some pmsraglaudin metaWtes but ‘au@abb -data ix&&t 
on scvelalpints. 45 

A reduction of blood pressure has beep reported after 
intake of fish, crude fish oiI (s-g at 7% EPA md 546 
DHA) or slightly cowenUat@ fish 03 preKaratioth6 flypi- 
ally containing 18% @A aud 12F DHA)‘&hoogb the 
components responsible for these e@cts we;n‘-never iden- 
titled. Furthesmwe all the stsdtbs pnssemed $0 far b&t one 
or more serious flaws as poirptea out in reviews of tbe 
availsble studies M. R Knapp et al., Pr&&s of AOCS 
short Come &I po2yu;l~ Fsq- kcids and 
Eicosanoids. Ed. W. E. A4. Lands, pp.41-55, -&I oil 
Chemists Sock@] and [K. B&as, Tidskr. Nor&xgeforen IX. 
28,1987, 2425-81. 

Eicosapentaenoic acid C 20:s omega 3 @PA) bq been 
consi&redtobetbema5tim~to~th~~eomcga-3 
polyunsaturated fatty acids pertly be&se of its potent 
antiaggregatoq action i.a reported in U.S. Pat. No. 4,097, 
602, Silver et al, which was Iiied -in AI&$ ‘1974. Later 

‘Dye&erg et d also described &e same efkict in &sxicet, 
p.152. Jsn.21, 19X] and &q&‘IE,P X7-119, Jul. IS, 

50 

55 

60 

19781. The maim reason for the asso.uM im$@r@oce of EPA 65 
is probably that it belon&s to t&a eicosanoids, v&&h are key 
substances for the prostaglau& metabolisrri. 

5 
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2 
Hawever, acc&ding to, sz&ial recent reports, EPA atone 

toes nqt have ti sigul6c3nt effict on kyper&xIsion. In rEf- 
wts of IGgltIy purifhd eicosap$nteeqoic acidto sngiotensin 
I md ~mpi?~~e iR the-rabbit”, Pmstaglandins August 
,986 V& 32, No 2, $p 179-18~ no reduction of blood 
mssnre ia m&its ~was t-%eainti using highly pmifkd EPA 
tf 9u% sanctnlxarjdn. bo ct ar, AtheroscterQsis, 46, 

qa~~e in ~~~y.~alu~~~~~ imku of 3.6 g EPA 
%tlyl ester. i&iiqly, ryo&i& et ai, Artery, 14.295-303, 
t9873,reponM 50 etfect on bad blood pressure after inrake 
~900 ~.~Ac~yl ,atcr for 14 days or more. Furthermore 
20% EPA xqtkyk cstq ha&m e&q on spontan~usly 
hypcrrettiiive Tats. p, Yin et rrl, 1988, clinitt qld Expeli- 
mental Plu&ma@ogy and ywsiology IS, 27S-280]. 

In ccmtms,t to this, Bridsh patent appljcation 2193199 
describes a eornp&ion for combat&g pregnancy-induced 

t&wry of hy$erfen@~. Hy&e&ou b&g developed 
under pm- ia ~cortqidered to have' diffe& biological 
c3laies th3nimzRat tlypcrten~oxli which seems to be Rllder- 
Ii& by ihe fact that i<ust+ di&qears sfier the termi- 
U&Cm Of f&e Inclprancy. 

To ouit,kgowlGage the is nching to suggest that DWA 
alont has ‘tiy $f&‘on the blood picfsum. 

.&cu&&to U.S. Pat. No.3,082,228 based 05 an ap$i- 
cation t&d Dee. ES, 1959 a product containing at least 60% 
polyonwd fatty acids having 20 C atoms or more 
lowers &e b~~~.chol,~l coi$tmt signi&xmtQ. Altho~& 
other early stuiilipi% i@icaw that fish r&s lower total cboles- 
ted and ~~~~~1 and raises IiDLcholesten& Iates 
results haye geueqitly fifdwt~ the opposite conclusion as 
pointed aut’hy W !X l%rds in [(it-3)news.’ 3 (4}, 1-q. Thus, 
when s-g 4s.ar&W on the subject, he found that 
LDL-&d&te& was increased by 2-30%, &pen&& on the 
type of h~~~~~~~ 

From f%XYWU 87!02247~is lakowu a lipid ,&a&ion for 
pamnterat ~~~s~g an emulsitler, waterand a marine 
oil &mp&ing & kxst one omega-3 fatty acid wherein the 
coacintrarfbii of4t&cee fatty &id in thg emulsion is below 
&ottt 5 @q/t, tmd w~~~‘thr marine oil will contain at 
teaJt 30% by we&&t of: a co&biqion of eaters of EPA and 
DIfA. Thts lipid ~+llston tg used for the intTavenous 
tmamnmt qf tiiMJnIMc disme Rates. 



3 
One admtage of the cornp#xdtiW acqrding to the 

present application is tb$r be&g very well Wmted, not 
giving ripe to any severe si& e&c&. 

An esp6cially preBued composilfon aceofi%ng to the 
present application compriats at lei 90% by S&$kf long s 
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The ampositio~ aixodiag.to this favend# is p&kt&ily 

produced via the following avsthod. hltially the mwlne oil 
mw material is este&&ed aad eon~trated viaq&W&xt= 
8thm or tbe like, where theamd&i~ris are suikieatly~tid 
to avoid dWtcgtation of the ,paDducts. The second stage is 
a moleculztr distiIlatioa 

The fhctionaiion in pdncip~e iaitfally rcmov~m thi 3itn@ 30 
part of the esters having&ain Sengtkbelow C%. %zeafk 
a main fraction is removed co&tiq &ti&y of esters of 
theC2O-audC22acids.AtheureaBztMationremov& 
th6Bahuatcdaad~~u~ CBterB, this ifkactiw win 
wataia high concea~oas of EPA iad DH& qxxxdfng to 35 
shtpresentmethodatleast75%by~~Theuwat~nt 
of the long chain omega-3 a& Hiill be. at iemt SO%. by 
weight. othlx PnfGirea 00mpQsitiouB awordiag to pmaent 
application contain at least 9!5% by we@& v&b the EPA 
plus DHA eonteot be@ at least 9MKby &igb~ Another 40 
prcfeJrcd wmposition at3sording to pm&t a$@eation c&l- 
tabs at least 85% by weight of the toti otne@3 fatty acids 
andanEpAandDHA~~toffuEleast8o9bbyweight 

Other omega-3 acids of the C 20, C 7.1 and C 22 seties 
will b6 obtaiaed atmmximataly in their ori&3al concentra- 4s 
tions. e.g. from 3-?% by we@, typjoally 2 least 45% by 
wckht. nlm the Btxciid aad ckdtt-e OmeJta-3 all4 
6,9:12,15,19-&deosaptin,dc acid C 21:s ikormaliy 
present in concentxadons of at least ~1.5% -by we&bt and 
omega-3 all-2 7,10,13,16,19~dacosapeatamoic: acid tier- a 
mally in conc~~~ations of about 59% by *ht. 

After JcmoGing the urea pm&i= the sokmt u& 
normally ctba~o&~is prWyor f&y nmoved by evapoxa- 
tion and the esters thus isobkd may ‘be f&her auzified by -a 
wf?Bhiag wall wakr OJ a slightly ai&qble ki&-BOh$i&l i-f a3 
the pnrc esters withontcontgmination of tk’acids should be 
isolated. 

The f&e adds my be produc& by WEE known hydra- 
IyzatioR procedures. 60 

Tbc u~xradi~~ of the El%&action to obtain a wekht ratlo 

do of f;om 3 : 1 to 1:2 may be a&ievcd &I the molee~& 
distiJ.latio~ stage. The m&d also ~~s’~~~s~~~ of 61 
using aruperaitical fluid extraction and/or ChtomaWgtaphy 
in the second stage with CO; evet&Uy wntkining a mom 



J 

5,502,077 

TABLE 1 ‘l.WLE 3mntiued 

I 

C 2Ck.9 omega-6 
C 203 omega-3 
C 2M omega-3 
C 225 osocga-3 
c 225 anegn.3 
lower acids 
ltnlmwn 
sum On?qz-3 FA 
mnEPA+DHA 
EFA:D?IA 

coInpositiou (%) 

ti 1.5 3.9 1.6 1.6 
0.9 1.3 12 1.9 0.3 

52r 42.2 48.5 41.0 31.7 
P! i:: 20 17 1.2 
a.4 0.6 Ii7 1.1 

EFA;DpA ’ 1.92 1.73 3J:i 1.4:l 1:1 1:l.E 
Table 2 shows a detaikd anaIyais of a batch of starting If 

lIYwe&I arid of almher CompositiRn of this invention &?A deawr’~~3 &!y arjds 

obtained the&km, 

TABLE 2 
Ftiuywfd comprtih (%I 20 In ~~o~~,~e~ofa oomposi+m~xxIing 

FRY 
acid s%zd y$s;w 

to premt q~@witi$t 0x1 bIo@ m  p&e rate, triglyc- 
CrIae~e~rels, t%emllqcb01es~1 and ~r,-chorestcrol, bIood 
platelet aggrdga!+ and the qoagulaki~n faotor VII phas- 

CM0 7.6 
Prism 

109:;’ 
iit zs 

pholipid co&p&x activky, the VhoSe population aged 34-60 
cm do yeas, of a t&al1 Pkwegi~ town wlls invited to a he&h 
cm1 n7 7.2 o:O check and of those, 22000 pmans were srxeened for the 
l-MCl6:O 

E 
0.0 

Cl62 II6 au foIIWiIlg criterk 
Cl62 n4 1.2 

F?iz 
0.3 iti 

wrcattxl mbderate bygxzthsion of a diast&c blood 

CM:4 nl 
0.5 ‘0.0 

30 pswsprc (DIP) gu&~g frti 89 to 111 &I Hg and a 

ii 
0.2 sys&Ii~ blc$I pr&Wre @BP) :Bom 110 to 180 m m &  

Cl89 0;0 
cm1 II9 9.1 0.0 

no pmvicus cadiliac illiletui and not usiag cardiac drugs 
Cl&l 67 

t: 
a0 no m~:~scRses 

Cl8:l 05 0.1 
Cl&2 116 1.1 0.0 3s not extrc&ly: overweight 
Cl&2 &I4 
Cl85 06 z 2 

no slcR~sln 

cm3 a.3 0.7 a.2 scrnm chRlesfaroI Rf.at ~Iqast 6aO rnlnoMtcr 
cm4 It3 2.5 2.0 
cm4 nl 0.1 0.2 The group of ~&nte~,~ se&ted by these criteria 
C2&lnY+7 

it; 
0.0 dci atnounty to IS2 pcr8cms. The voltmtecrs were ScrceIlcd 

kzzD6 
a.0 

0.2 0.1 
du&g axuja-in pgiad of 6 me@ to eo8ure stabiization of 

C20:3 n6 0.1 0.0 b&d prem b&ax? t&e tesi su&tmxce w administcrcd 
CXk4 n6 0.7 1.4 
Cm4 n3 1.2 

5E 

AI1 blood pmssure meqsurcments were done with an 
c203n3 x.5 45 fg.umWc~ttumen~ @@m&p} and ateach occasion three 
c22A nil +  9 4.6 

iii 
!I: 

mc4jmebata fwith 2 ttxiptm intervals) wrm done sitting 
a22 wi 
C21:5 a3 

iix 

at&an&~ ttitc& c#.roIled’ponaitibns. The average of !he 
C22z4 n6 0.1 two’ last sitting aqd .standi.ng ,m em wcrc used. 
C22:S a6 0.1 0.4 
C23503 2.0 

3% 

The &u&y was ti conmlr’ double blind one. The 172 
C22z6 n3 1.9 50 WJl~kers +?ereti*a to zwo groups of aimiIar size. 
som- 
Sum 0mqa.3 FA 3::: 92 

one groop was @eated,witipI&cebo caps&!3 of corn oil. 
hcl. C 18 3.2 3.0 e~~~I~~o~~~“3%~~~~0~ 
SumWA+DHA 24.4 

35-i 
gropp receive ea#?silIes !GontSng 1 g of the test subWmce 

EPAmlA 2L:l 5s whose cm.npositiQdis given in Thble I. Bdth acti of CapsuIcs 
wcie atadc ~f@l~tid sofigelatjn-to aaqrc the bliud effect. 

Table 3 shows the m&n fatty acid cunte+,of several The volunteers were a&cd&take 3 capsules twice daIIy of 
compRsitions acoRrding to prcsenr applIcatiorL eithfsthe ,gm.Ql- mntrrtl aubstaoc~ for 11 to 12 weeks. 171 

TABLE 3 
vr$u~kxrs ~mpfeted xbe study and on average about 90% of 

60 the capsules, +i&tttken. 
FW 
acid comporition (W) 

&  v&l &xpr,fmm tab&s 4 and 5 below, corn oil had no 
statlsdcaIIy .&cam cffcx% on the blood prcssura The 

cl@2 II6 0.3 0.Q 02 0.L f&.et oa the test 5nbsw on bhod pressure wes assessed 
cm3 n3 a.3 2 
ClW Ii3 2.5 2.3 3.6 22 

fir& on the wIioIe gmtp raking .Le rest subsianec and next 
cm4 Dl 0.2 02 on @me iEfaitidtis with hi&h& blood pressures. The per- 

age blood pres$nms for the patients with higher blood 
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pres8wcsatthe8tmtandfhkihofthctrcmmtwi~~ 
active teat substance of this inwdoa are &en in Table 4 

lbt&lI&mm 

tv-109 62 95.8 95.4 za PS5.03 
98409 22 102 96.2 sya pco.01 coco# 4. 

8!i-109 
ii 

95.7 w-0 0 as. 
98-109 lM.8 ml.7 i.1 0.s. 

VA35 148.1 PC- 
A50 2: 158.4 1w 9; DR.3 p<tUXN 
>lss 15 1622 lU4 9.8 p c 0.001 _ * 
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TABLE 8 

GROUP 

Au Pcitkttt3: 

Test subsauce (II = 78) 
chUoit(n=7a) 
Tot. Chol>‘l 

Tot HDL 
obol. ii% 22. a01 

10 

6.58 135 637 1.41.* 
6.68 11.33 6.64 1.41** 

Test substmcc (II = 26) 
cornoil(n=20) 

‘p < 01 
*+p < 0.01 

7.74 1.53 7.x** 1.58. 
7.66 1.26 x45: 132. IS 

As appear5 fromTable a, the test campositiort racording to 
present appkation lowers totiir serum cb~lestWol-sigo& u, 
cantIy in ,patients with a to@ chokstexo~ of &ovt 7.0 
mmol/liter and rakes HDL chQ$Sroi si@tiy in the 
whole popuition. Similar, but wesker,effem are obtained in 
ule cof!l cdl group. 

The compositioag according tc present ap@icadon fuGher ZS 
lower LDL-cboksterol by 5-10% in patkms Wirh total 
cholesterol S7 mmoi/l but has no significattl efkct.inpatknts 
with a total cholesterol of ~6.5 mmoUl. 

TABLE9 30 

TEsrsuBsTANcE :7” 32s 2.03 
CORN oa 3.22 286 

As appears from Table 9, the test sobs~~.$as~thc effect 
of lowering the lever of serum ti@ycerides, especi@y‘in 45 
patient5 with high fevels +4.O~&m@Il).tKfort.treaunent, No 
significant effect is obtained with corn oil in the whole pup 
of volunkKs, whenas a very small efW $5 ObtriiDed in 
persons with high Ievels of tij@.eMes. 

Group 

T!ST SUEST 
CORN OIL 

vd3LE 10, 

EFFJXT OF TJm SoasTmANo CORN on, 
ON BLOOR ,FLA!W&T AGoB33GATIoN 

collilgoa o*z t&l co* l lOd&Ld 

riofoto ’ 
11 XSEM xi%it ?s& x%L 

21 63.4 f 4.40 38.8 3 s.19 38.0 f 591 13.7 f 3.77 
21 13.s f 4.40 57.4 f 63? 43.4 f 45.5 i5.2 32 332 

As wifI appear from Table IQ, the compos&i~ns according 
to present application have a blood platelet aatiaggrcgating 

65 
will presumably ii in the Eowkqxut of the above mentioned 

effect- dosage range. 



ll 
other possiile medicill iadkatioas for whioa ttrc Wnpa- 

sitioas acconiiag to the pgxlseat applicadonma~ be adndn- 
istrered are c&a& palysrth&& p&i@& M&B.k. J&W 
mAis rtoclos~ lupus lzdyllelnatQsus -6 &Em 
scl- C!mhn’s diqcase, trhrative t$i$& psiniasis, 
atapic dermatitis aad m&a&a aa has been &kati% ia 
standard in vivo tests. 

Perfembly tbe’active compounds should be qljy sdmia- 
istere.d in -the fcam of p&Is, s&capsulti~cr the like 
However, the admiaista&oa ao@d &k@ be t&u& any other 
mate wham thkacdtiingredi~~ alay l’fe Eftidp;ntfy 
llbsowd and ilw e+g. i#fa~Qasly, 5ubcamnePusiy, 
rectally, vagina& or possibly ,to@ca?ly: 

?lle pharmaceutical coIaposition may e%%!@uq corn- 
p&a,inaddidontatbcEpAaudDHAaetiveinapedicntsas 
defin&oIleormore~~y~l~carriGsa” 
well knowa ia d3e art. w ccka~sitiona cast &a in+.ide 
dllm, stawiupa extqiers, bi_nr’Ius, humidi*, surfac- 
tam, lubricants and tbc like, 8s krown ia &a art offonau- 
Wing pbarmaceati~ campositimL 

In-additioa antio~ for example by~xytukie~ 
batymte, quinoi& tocoplqol, ascaibic acid 32x+, pnwva- 
tive$ cohuillg agents, perfmncs, flava* aad otba 
pharm~ceaticai agents may be used. 

5 

10 

if 

20 

25 

I.2 
we cl& 
LAmcWdfoa&e of pphyluxia of &per- 

txk?Avmia a buman cadent. ‘wllkb 4?omdaes mllv 

7. The mcth@ of ckiq 4; w4emip at least 1% by weight 
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CM the titZc page, under iUxu [561 

FOREIGN PATBNT DX%MKSTS: 

"HO88009444 11,'59~88 WIPO" &%ou1d read -~~~88/08444 
II/l988 WlcPO- - . . 

tileaae insert: --2X8984 11/39‘89 Great Bsitaia--. 
OTHBR mIlzcATIONs: 

After %hasella et al." insaert -L,-- (a CZCT&C&, wd 
change "pp. 7+OS“to --pp 7-8--.. 

Please iassrt: - - ~isunf s Ptbmijp~e~ of 
Internal Medicine, Iltb. ed, ~~~~~~ld et al., 
e&s), 'McGmw-Hi&l, New York, $3. P204--. 

Primarp Examiner: 
Mukand J-g232 2 S&ah" should rez& -- 

LuMN 4, 

In Table 3, lbe ~3, m1,4m shdd mad --5.4--s 
line 7, "32,6" &h&&~-read w-32.6--; and 
lfne 8, "3-8,5" s;hau;3d read --J-8.5-; 
and."7,5" should reqd c-7.5--. 



PA-l-t3JTNO. : 5,502,077 
DATED : March 26, 1996 
INVENTOR(S) : Breirvik et: al. 

Pdge -;t-. of -r;L 

At Table 10, line 6, "15 SEW should read --f SEM--. 

-* 
Line 34, "4 mg/caggule " s&mld. tiead --4 m/capsule--. 


